Comparative in vitro study of a series of organic nitroesters: unique biphasic concentration-effect curves for glyceryl trinitrate in isolated bovine arterial smooth muscle and lack of stereoselectivity for some glyceryl trinitrate analogues.
Four different organic nitroesters, constituting a homologous series based on unbranched polyalcohols, were compared with regard to in vitro relaxation of isolated bovine mesenteric arteries contracted with 2.5 microM phenylephrine. The organic nitroesters included ethylene glycol dinitrate (EGDN), dinitratopropane (DPN), glyceryl trinitrate (GTN), and tetranitratobutane. Glyceryl trinitrate exhibited a biphasic concentration-effect relationship, with pD2 values of 11.5 +/- 0.5 and 7.2 +/- 0.2 for the high-pD2 and low-pD2 component of the relaxation curve, respectively. The high-pD2 and low-pD2 component contributed 28 and 72% of the maximal response, respectively. EGDN, DPN, and tetranitratobutane induced monophasic concentration-effect curves with pD2 values of 7.4 +/- 0.1, 7.8 +/- 0.2, and 6.9 +/- 0.6, respectively. Stereoisomeric forms of DPN and tetranitratobutane showed no difference with regard to relaxing potency in bovine mesenteric artery. GTN has a partly unique mechanism for vascular smooth muscle relaxation that distinguishes this compound from other related organic nitroesters.